OTTERDALE ROAD DRAINAGE STUDY
TASK 4. Swift Creek Crossing

PRESENTED TO: Chesterfield County, VA

MARCH 5, 2020

Swift Creek Crossing Study, March 2020



Introduction

OTTERDALE ROAD
Drainage Study
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A Experienced flooding

A Old infrastructure

A Recently rendered a
neighborhood inaccessible
5 crossings (Otterdale,
Horsepen, Blackman,
Tomahawk, Swift Creek)
Evaluate adequacy of
existing structures based on
existing conditions.

Propose alternative structure
based on existing land use
conditions and future land
use conditions.

Order of magnitude cost
estimate for proposed
alternative
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Existing Conditions

Existing conditions were
evaluated using HEC-RAS

Following inputs to the model:

A Within a FEMA Zone AE (detailed study area)
A Drainage Area = 23.1 square miles or 14,784

acres
A Existing structure=27149. 756 span
bridgeand31 360 X 720 el lipt

Discharges calculated based on the following:

Aerial Imagery | Zoning Land Use Plan
Streamstats WinTR55 WinTR55
RCN =72 RCN =77

10-yr 3,210 cfs 4,803 cfs 5,855 cfs

50-yr 7,280 cfs 8,882 cfs 10,180 cfs
100-yr 9,940 cfs 11,066 cfs 12,412 cfs
500-yr 17,000 cfs 17,384 cfs 18,890 cfs
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Drainage Area

A 23.1 square mi
A 14,784 acres
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Floodplain
Considerations
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Dirt Residential - 2 Acre Lots
Farmstead Residential - 1 Acre Lots
Impervious Residential - 1/4 Acre Lots
Industrial Straight Row Crops

Open Space Woods

Existing Land Use based on Existing Aerial Imagery

A Primarily wooded
A Very little impervious areas

A Composite Number for Watershed: 77 Swift Creek Crossing Study, March 2020



LEGEND

~ TC Path - Existing Land Use
TC Path - Zoning

A Shallow Concentrated Flow; Sheet Flow

A Tc =5.518 hr Swift Creek Crossing Study, March 2020



Existing Structures
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A Structures analyzed in HEC-RAS using
multiple opening analysis

APipe inlet inv = 177.14/177.4/177.45 (NGVD)
Pipe outlet inv = 176.25/176.26/176.49
Length = 41.6806/41. 46

Endt

Swift Craek

A Does not pass the 2-yr storm; Design T o
storm for this road is 10-year storm
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A Roadway at culvert location is \ / R/;
approximately 6 ft lower than roadway at & ;A ////\\ }
bridge location —— arrewoALERS =
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Reset to Typical

Conditions Discharge Flows (Q)

Based on Streamstats Aerial Imagery
Existing Structure2i7 49 . 7506 span st eeé
31360 X 720 el lipti
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B Existing structures

Swift Creek

10-Year Floodplain
[ | Proposed structures
D Parcels 3
,;
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Socroen: Aerial bnagesy (2017 Mcicenatry

Proposed Structures

Existing Conditions

Hydrology based on Streamstats Aerial

ARoadway

A Design & Construction Estimate
(Preliminary/High Level): $8,300,000.00
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A
Imagery
A313306 span -RSIddeul b
17T120X606 box culvert
A Pass the 10-yr storm
A Culvert Inlet invert = 176.64 (NGVD 29)
Culvert Outlet invert = 175.75 (NGVD 29)
Length = 41.68060
A0D.516 maxi mum i ncyreas
WSEL
profile raise



Reset to Typical

Conditions Discharge Flows (Q)
Based on Streamstats Aerial Imagery

3-330 span -BRSI@ddeu

1-1206 X606 box

Clicking storm events in bold will display corresponding floodplain.
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